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1. T i t l e :  Analysis  of Doppler Lidar Wind Measurements 
2.  Research I n v e s t i g a t o r s  Involved: 
Ramesh C. S r ivas t ava  
Department of the  Geophysical Sciences 
Univers i ty  of Chicago 
5734 South E l l i s  Avenue 
Chicago, I l l i n o i s  60637 
Phone # (312) 962-8125 
Present  address  ( u n t i l  15 Sept 1984) 
Boulder, Colorado 80307 
Phone d (303) 497-8973 
P.0. BOX 3000, NCAR/CSD 
3 .  S i g n i f i c a n t  Accomplishments: 
New a n a l y s i s  methods were developed and r e f ined  f o r  t he  syn thes i s  of 
wind f i e l d s  from mul t ip l e  Doppler radar  da ta .  Considerable sof tware  
was w r i t t e n  and debugged f o r  wind f i e l d  syn thes i s .  The a n a l y s i s  
methods have been appl ied  t o  radar  da t a  co l l ec t ed  during the CCOPE 
experiment i n  which l i d a r  wind measurements were a l s o  made. 
The a n a l y s i s  method d i f f e r s  from e x i s t i n g  methods i n  t h a t  
i n t e r p o l a t i o n  (using f i l t e r s  with assigned weights) and advect ion of 
d a t a ,  t o  account f o r  t i m e  d i f f e r e n t i a l  between data a c q u i s i t i o n  a t  
d i f f e r e n t  po in ts ,  are not used. Ins tead ,  we use func t iona l  f i t s  i n  
space and t i m e  coord ina tes  t o  t r a n s f e r  r a d i a l  v e l o c i t y  d a t a  t o  a 
space-time g r id .  Subsequently the wind syn thes i s  is performed . 
This  method g ives  better space r e s o l u t i o n  i n  the synthesized winds, 
compared t o  o ther  methods i n  common use, by b e t t e r  preserving the 
g r a d i e n t s  of v e l o c i t i e s .  
The CCOPE Doppler radar  da t a  analyzed p e r t a i n  t o  observa t ions  i n  the  
clear a i r  i n  the well-mixed convect ive boundary layer .  Radar chaff  
w a s  used as a tracer of the air motions. A few sample wind f i e l d s  
obtained by the method are shown. THe radar  base l ines  are shown by 
t h e  s t r a i g h t  l i n e s .  
The wind f i e l d s  show the c e l l u l a r  s t r u c t u r e  c h a r a c t e r i s t i c  of 
boundary-layer convection. Also evident  i n  the a n a l y s i s  are the  
sha rp  t r a n s i t i o n s  and g rad ien t s  i n  the  wind f i e l d  which have been 
preserved by the sys thes i s .  
4.  Focus of Current Research Activities: 
Compilation of a complete set of high r e s o l u t i o n  wind d a t a ,  
Calcu la t ions  of divergence and v e r t i c a l  air  v e l o c i t y  f i e l d s  
* Calcula t ion  of t r a j e c t o r i e s  of a i r  particles. 
similar t o  the  ones a t t ached ,  from an a n a l y s i s  of the radar  data. 
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5. Plans for FY-85: 
* Interpretation of the above wind data in terms of the physics of 
turbulent convection in the boundary layer. 
* Spectral and moment transport characteristics of the wind field may 
be calculated. 
* An attempt may also be made to retrieve thermodynamic data from the 
time sequence of the high resolution wind fields. 
6 .  Recommendations for New Research: 
a. Study of the detailed wind structure in the vicinity of an 
evolving inversion in the lower atmosphere. 
measurements should be supplemented by measurements by microwave 
radar and high resolution profiling of thermodynamic parameters, 
and perhaps other quantities. 
The lidar 
b. Mapping of the wind structure in 'generating' cells. Again, the 
measurements should be supplemented by microwave radar 
measurements. 
7. List of Publications Prepared Since June 83: 
None. However, one is planned after 4 above is completed. 
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